The optical absorption spectra for C, Si, and Ge have been calculated using TDDFT response theory for a series of cell volumes within ±20 % of the experimental equilibrium volume. Calculations are based on the adiabatic local density approximation (ALDA) and Heyd-Scuseria-Ernzerhof (HSE) exchange-correlation functionals, where the latter includes a fraction of screened Hartree-Fock-type exchange 1 . Contributions to the exchangecorrelation kernel f xc originating from the nonlocal Fock-type exchange have been calculated following the approach described in Refs. [2] [3] [4] [5] [nanoquanta (NQ) kernel]. Results presented in the main article have been obtained by employing the projector augmented plane-wave (PAW) code VASP 6 . The HSE functional used a screening parameter of 0.3Å −1 and was chosen to best fit experimental absorption spectra.
the default kinetic energy cutoffs of 414, 245.7, and 173.8 eV have been applied, respectively. Calculations using a 40 % higher cutoff did not change the spectra quality over the entire volume range. Gaussian smearing using a width of 0.05 eV was applied throughout this work. Furthermore, 12 conduction bands were used and we employed "shifted k meshes" as described in Ref. [8] to achieve k-point convergence. TDLDA calculations for C and Si used 32 × 32 × 32 k points, for Ge, due to the smaller gap, we used a mesh of 56×56×56 k points. TDHSE+NQ calculations for C and Si employ the same mesh as used for TDLDA, but due to the larger computational workload for setting up the nonlocal nanoquanta kernel, 40 × 40 × 40 k points were used for the Ge TDHSE+NQ spectrum.
Concerning results presented for the binary solids, frozen [He] (for oxygen), [Ne] (for Cl, Na, Mg) and [Ar]3d 10 (for Ga, and As) cores were used. Excited state calculations for NaCl, MgO, and GaAs are again carried out using 12 conduction bands and a 32 × 32 × 32 k-point mesh. The respective plane-wave kinetic energy cutoffs for NaCl, MgO, and GaAs amount to 350, 400, and 210 eV.
Smootheness of the optical spectra and comparison to experiment suggest that results are practically k point converged. For the TDHSE+NQ spectra of Si, C, and GaAs and for more information on the general performance and implementation of TDHSE employing the nanoquanta kernel can be found in Ref. [8] .
Cluster extrapolation (CE) model
The TDDFT cluster calculations were performed for C, Si, and Ge for evaluating the "bulk atom" polarizability and C 6 dispersion coefficients from the cluster polarizability and C 6 coefficients. For silicon cluster, we obtained the geometries from S. Botti 9 ; for C and Ge, we built equivalent models on the basis of Si clusters; all the clusters are cut from the bulk and saturated with hydrogen atoms. The volume effects have been studied by changing the distance between (C, Si, and Ge) atoms. For every cluster structure, only the hydrogen atoms were relaxed using the Fritz Haber Institute ab initio molecular simulations package 10 (FHI-aims) with the PBE exchangecorrelation functional. Using the optimized geometries, we solved the Sternheimer linear-response equations 11 , as implemented in the OCTOPUS code 12 , with the ALDA parametrization for the xc potential. For a real-space regular grid, the spacing of 0.275Å is chosen to ensure convergence, and a radius of 4.5Å is used for constructing the simulation box by adding spheres around each atom. With the above computational settings, the cluster polarizability and C 6 dispersion coefficients were obtained. 
